Long-term cardiovascular risk in transplantation--insights from the use of everolimus in heart transplantation.
Everolimus is a potent immunosuppressive agent that has anti-proliferative activity. The benefits of everolimus vs azathioprine in de novo heart transplant recipients were assessed in a randomized, double-blind study. Patients (n = 634) were randomized to receive everolimus (1.5 mg/day or 3.0 mg/day) or azathioprine; all patients received steroids and full-dose ciclosporin (CsA). The primary endpoint was the incidence of efficacy failure [biopsy-proven acute rejection (BPAR), graft loss, death or loss to follow-up]. The incidence of cardiac allograft vasculopathy (CAV) was assessed by intravascular ultrasound. The incidence and hospitalization costs of major adverse cardiac events (MACE) were assessed after 4 years. The incidence of efficacy failure was significantly reduced with everolimus compared with azathioprine at 12, 24 and 48 months (P < 0.05), largely because of a lower incidence of BPAR. An increase in serum creatinine levels was seen with everolimus compared with azathioprine, likely attributed to CsA nephrotoxicity. There was a significantly larger increase in vascular intimal thickness with azathioprine than with everolimus (P <or= 0.01), which was accompanied by a significantly lower incidence of CAV in the everolimus groups. After 4 years, the incidence of MACE was higher with azathioprine than with either dose of everolimus. MACE-related treatment costs were estimated at 431,428 dollars for azathioprine, 136,664 dollars for everolimus 1.5 mg/day (68% saving) and 191,957 dollars for everolimus 3.0 mg/day (56% saving). Everolimus is significantly more effective than azathioprine in preventing efficacy failure in de novo heart transplant recipients and is also associated with reduced incidence and severity of CAV and MACE at 4 years post-transplant. The reduced 4-year incidence of MACE is likely to lead to substantially reduced hospitalization costs. Since cardiovascular morbidity and mortality are important factors in the long-term survival of renal transplant recipients, applying lessons from the use of everolimus in heart transplantation may further improve the understanding of managing cardiovascular risk in renal transplantation.